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= Established 1831. Annual Capacity 1,000, = 
: BALDWIN LOCOMOTIVE WORKS, | 
z Single Expansion and Compound Compressed Air Locomotives, 
Adapted to every variety 7 
7 of service, and built ac-_ § 
curately to gauges and : 
templates after standard : 
mS designs. : 


Like parts of different 





-=  enginesofsameclass per- 
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Compressed Air Mine Haulage. 
Safe from fire, handier, more reliable and more economical in installation 
and operation fhan other systems; adopted by representative anthracite and 
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bituminous collieries after exhaustive examination. On dona fide request of 
= mine owner or superintendents, or other prospective buyer, we will mail free our 
*% 8th Edition, 216 page catalogue, of steam, electric and pneumatic locomotives. 
7 To accommodate correspondents not in the market for locomotives, a copy will 
= be mailed on receipt of 50 cents in stamps. 
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= H. K. PORTER & CO, 540 Wood St., Pittsburgh, Pa. 
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National Tube Works Gompany, 


: 
MANUFACTURERS OF p 
Standard Steam, Gas and Water Pipe. E 
Locomotive and Stationary Boiler ‘Tubes. E 
Special Flanged Pipe for Compressed Air. £ 
Pump Columns for Mines. E 
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Special Light Lap-Welded Pipe, titted with the Converse 
Patent Lock Joint for Water and Gas Mains. 


Cylinders with Dished or F lat Heads for Carbonic Acid 
and other Gases. 
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“The Contractor’s Friend.’ 


OFTEN IMITATED—NEVER EQUALED. 
‘OVER 20,000 IN USE. 
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Recent important Improvements. 






The Handiest, Siunibent ond Most Efficient Steam Pump for 
; General Low Service Mining, Quarrying, Railroad, Irrigating, 
i Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
i Contractors’ Purposes, etc., etc. 


Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 


Catalogue on Application. Correspondence Solicited. 


135 GREENWICH STREET, NEW YORK. 
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Pneumatic Breast Drill 


Weight, 10 1-2 Lbs. Capacity to 1-2 In. 
Simple, Durable, Efficient. 


Empire Engine & Motor Co. 
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The International Correspondence Schools, 
Box 1132 SCRANTON, PA. 
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Temperature Controlling System, 








Do you desire an even temperature in your house and office ? 
Do you consider an even temperature conducive to health and 
comfort? 
Do you find an even temperature difficult to maintain ? 
Do you think your fuel bills are too high? 
Do you consider economy of health and wealth wise 
We assume there can be but one intelligent answer to these 
queries, and would suggest an investigation of our system as a 
means of attz aining these most desirable ends. 


HOT WATER REGULATOR. 


Attach it to your 
hot water tank and 
it will save you fuel | 
and yourengineer | 
trouble. | 
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It assures a regu- 
lar and even supply 
of hot water and by 
preventing over- 
heating avoids all 
possibility of the | 
straining of water | 
pipes or faucets,and 
the cracking of bas- — a 
sins or tubs. 


The Davis & Roesch Temperature Controlling Co., 


Treasurer’s Office, Havemeyer Bldg., 26 Cortlandt St., New York. ¢@ 
Factory, Bridgeport, Conn. 4 
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i J. D. MILLER & CO., 
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PNEUMATIC APPLIANCES. 








DRILLS, REAMERS, TAPPERS, 

RIVETERS, CAULKERS, CHIPPERS, 

HOISTS, MOTORS, COMPRESSORS, 
STAY BOLT CUTTERS, SAND SIFTERS, ETC. 


SEND FOR NEW CATALOGUE JUST ISSUED. 





C. H. HAESELER CoO., 
Cor. 12th and HAMILTON STREET, - - PHILADELPHIA, PA. 


— 





~~ —- 





— 







COMPRESSED AIR. 7 


CAMERON STEAM PUMPS. 


Simple, 
Compact, 
Durable, 
Efficient. 


NO OUTSIDE VALVE GEAR. 





ADAPTED TO EVERY POSSIBLE DUTY. 


MANUFACTURED BY 


THE A.S. CAMERON STEAM PUMP WORKS, 


Foot East 23d Street, New York. 
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THE 


Moran Flexible Joint 


For high pressure, indispensible. 


33323323323333333339" 


Tightness, safety, flexibility and durability 
assured. 

Parties making experiments with Com- 
pressed Air may have the use of the “* Moran 
Joint” free for a limited time. 





MORAN FLEXIBLE STEAM JOINT CO., 
w~ LOUISVILLE, - - - - - KENTUCKY. 
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** Our Name and Brand a Guarantee of Quality.” 


High Grade Rubber Goods. 


CHANNELING SPRINGS. 


BELTING. SPRINGS. 
TUBING. MATS. 
VALVES. MATTINGS. 
HOSE GASKETS. 
rUBING. PLAY PIPES. 





LINEN AND COTTON HOSE. 


NEW JERSEY CAR SPRING & RUBBER COMPANY, 
MAIN OFFICE AND WoRKS: 
Wayne and Brunswick Streets, Jersey City, N. J. 


BRANCH OFFICE: 10 BARCLAY St., NEw York. 
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Compressed Kir. 


A MONTHLY PUBLICATION DEVOTED TO THE USE- 
FUL APPLICATION OF COMPRESSED AIR. 


W. L. SAUNDERS, 
A. E. KENNEY, - 
J. E. QUINTERO, 


Editor and Proprietor 
Managing Editor 
Treasurer 


Subscription, including postage, U nited States, 
Canada and Mexico, $1.00a year. All other coun- 
tries, $1.50 a year. Single copies, Io cents. 

Advertising rates furnished on application. 

We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressed air, 

Allcommunications should be addressed to Com- 
PRESSED AIR, 26 Cortlandt St., New York. 

London Office, 92 & 93 Fleet Street. 

Those who fail to receive papers promptly will 

please notify us at once. 


Entered as Second Class Matter at the New York, 
. Y., Post Office. 


VOL. II] NOVEMBER, 1898. NO. 9. 


In a recent conversation with Mr. Geo. 
EK. Ames, Supervising Engineer of the 
Anaconda Copper Mines in Montana, the 
question of freezing in compressed air 
pipes was brought up. Mr. Ames is a prac- 
tical man, having recently taken charge of 
the Anaconda mines after ane ak ange? of 
18 years with the Union Iron Works, San 
Francisco. Large volumes of air are used 
in the Anaconda mines, compressors be- 


ing installed at different points, with an. 


aggregate capacity of 50,000 cubic feet of 
free air per minute, delivered at 80 pounds 
pressure per square inch. Among the in- 
stallations is one where the compressed 
air after leaving the generating station is 
conveyed over ground a distance of sev- 
eral thousand feet and then carried down 
a shaft into the mine. 

During the winter months it was found 
that at times it was difficult to get air 
pressure in the mine, and Mr. Ames set 
about to discover the cause. Being an 
engineer he looked at the case from a the- 
oretical as well as a practical standpoint. 
and discovered that the air pipe was in 
fact a surface condenser, the cold Mon- 
tana winds keeping it at a low tempera- 
ture, and the hot compressed air on the 
inside coming in contact with the cold 
surface of the pipe was reduced in volume 
and temperature, and as it went along it 
deposited its moisture on the interior sur- 
faces. Air_at all times contains moisture. 
It is called comparatively dry when the 
humidity is 50 per cent., which means 50 


per cent. of the quantity of water re- 
quired to saturate a given quantity 
of air. At times it is as high as 
go per cent., and even more. This 
water is in the air, though we can- 
not see it, and it is just as certain to be 
condensed to a visible and a troublesome 
liquid when the temperature is lowered, 
as steam may be converted into water. 
It is altogether a question of temperature. 
Steam is in a condition of vapor only be- 
cause it is held up by heat. The air we 
breathe passes over water surfaces and 
absorbs moisture, just as the water is 
taken from wet clothes while hanging on 
the line, and the warmer this air is the 
more moisture does it take up. 

This water is carried around with the 
air and up into higher regions, where it 
meets with cold currents and is condensed 
into clouds. These clouds represent noth- 
ing else but the visible moisture which is 
present in the air drawn into a comonres- 
sor, and it is certain to form a cloud and 
rain, either in the air receiver, the pipe 
line or the rock drill or pump that uses 
the air. This is a process of nature, and 
kuowing the cause, as Mr. Ames did, i 
was not difficult to find a remedy. This he 
found by putting in a series of old boilers 
outdoo-s near the engine room. The air 
at 80 pounds pressure and hot was 
passed from one of these boilers to 
the other until its temperature had 
been lowered to the initial point, 
and when it started up the hill it 
was practically of the same temperature 
as the pipe line, and it had left its mois- 
ture, or a large portion of it, behind. Old 
boilers when strong enough are especially 
well suited for use as compressed air con- 
densers, because of the large metallic sur- 
face exposure through the shell and the 
flues. The compressed air passes around 
the tubes and the free winds of winter 
blow through them. It is best to so place 
these boilers that they will get plenty of 
wind. It is better to put them in a hori- 
zontal than in a vertical position, and ii 
wind is not available, use a blower, or bet- 
ter still, a cold stream of water. If prac- 
ticabie submerge the receivers. Suita- 
ble means should, of course, be provided 
for trapping the water. Pet cocks or 
globe valves are sometimes used, but wa- 
ter traps working automatically will serve 
the purpose better. It is not necessary, 
however, as some suppose, to take the 
water out as fast as it is formed, for as 
long as the temperature of the water is 
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lower than that of the air there can be no 
absorption of water by the air. This sim- 
ple remedy, which Mr. Ames has applied 
at the Anaconda mines, might save time 
and money at other places, and it is men- 
tioned here hoping that it may have this 
result. 





Refrigeration by Compressed Air. 


Description of a System which has been in Extensive Use 
for Years in the United States Navy. 


By Leicester Allen. 


N the “ American Machinist’’ for Dec. 
30, 1897, Mr. Richard E. Chandler de- 
scribes his failure to cool water by blow- 
ing through it previously compressed and 
cooled air. Some editorial remarks upon 
this failure in the same issue express a 
desire that others will be encouraged to 
recount their experience in this line, and 
having had a large and varied experience 
in the use of compressed air for cooling 
refrigerating compartments, in buildings 
and on shipboard, in cooling potable wa- 
ter and also in cooling strong brine for 
use in ice-freezing tanks, I feel that I 
ought to accept the challenge. 

Contrary to the experience of Mr. 
Chandler, my experience has been a suc- 
cessful one; a process and apparatus for 
dynamic refrigeration, employing com- 
pressed air and effecting all the results 
above named, invented and put into use 
by me, has been in extensive use for years 
in the United States Navy, has been 
adopted for the Japanese war vessels, and 
is also in operation on many merchant 
and passenger steamers and steam yachts. 

I would very much like to make the 
mode of cooling by compressed air com- 
prehensible to the ordinary steam engi- 
neer. Though this is by no means an 
easy task, with permission of the editor ! 
will attempt it. 

All dynamic or mechanical refrigeration 
by use of compressed air or other gases 
depends upon the following fundamental 
principles, which have been both mathe- 
matically and experimentally demon- 
strated: 

(a) The performance of work by the 
molecules of any substance or material, 
as by air or steam in expanding, is done 
at the expense of heat in such substance 


or material; heat is thus converted into 
work. 

(b) The performance of work upon the 
molecules of any substance or material, 
as in compressing air or steam, results 
in an increase of heat in the material; 
work is thus converted into heat. 

(c) If air, or other gas, be first com- 
pressed, and the heat produced by the 
work of compression be then taken out of 
it (cooling by water is the usual way of 
doing this), and if it then be expanded, 
expending the work of expansion upon 
some other exterior body or substance, it 
gets very cold, and in this state may be 
used to extract heat from, or cool, other 
substances or bodies. 

The italicized words express a condi- 
tion absolutely essential to a succesful re- 
frigerating process. 

It was reasoned in the editorial remarks 
upon Mr. Chandler's failure (above re- 
ferred to) that as air cannot expand with- 
out performing work, and that as the per- 
formance of work always implies a simul- 
taneous or prior conversion into mechan- 
ical energy (actual or potential) of the 
heat equivalent of the work, and as the 
conversion of the heat equivalent into ac- 
tual mechanical energy in the pe*form- 
ance of work by expanding air is coinci- 
dent with the expansion, compressed air, 
following full stroke in an air engine 
(thus doing no work, but acting the same 
as a liquid or solid to simply transmit 
pressure), ought, when expanding from 
the exhaust, to produce the same final 
cooling effect as when expanded in any 
other way. 

Now it is true, as stated in this argu 
ment, that air cannot expand at all with- 
out doing work; that the expansion of a 
definite weight of air from a given pres- 
sure and temperature to a given lower 
pressure and temperature without any ac- 
cession of heat while expanding always 
results in the performance of a definite 
quantity of work, and that this work is 
the equivalent of a definite amount of heat 
previously contained in the air which ex- 
pands, and which cannot simultaneously 
exist as both heat and work; but it does 
not, therefore, logically follow that when 
the last part of a cycle of operations in 
compressing and expanding air has been 
reached, there will have resulted a reduc- 
tion of temperature (below the initial 
temperature of the air passed through the 
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cycle) representing anything more than 
a small fraction of the heat equivalent of 
the work performed by the expansion. 

Whether the final reduction of temper- 
ature below the initial temperature will 
be the equivalent of the work of expan- 
sion (less what may be lost through fric- 
tional’ reheating), or not, will depend upon 
the application of that work. 

If, subsequently to the expansion, all 
the work generated by it be reconverted 
into heat, before the close of the cycle of 
operations, and this heat be expended in 
reheating the expanded air, there will be 
no final lowering of temperature; there 
will generally be some final increase of 
heat due to friction. 

Therefore in the argument (issue of 
Dec. 30) under consideration, though the 
premises are all sound, the conclusion is 
not justified thereby. The compressed air 
after following the piston full stroke is 
capable of yielding the full cooling equiv- 
alent* of the work of expansion, if ex- 
panded under proper conditions ; letting 
it exhaust freely into the outer air, or into 
water, as Mr. Chandler did, is not the 
right way. 

Pushing the compressed air after it has 
followed full stroke (and before expand- 
ing) into the cylinder of another engine 
of such size and cut-off that at the end of 
its stroke the expansion would be com- 
plete—the piston applying the work of 
expansion to some exterior object—would 
be, though indirect, a right way to get 
the full available cooling effect. But how 
is it that expansion into a surrounding 
medium fails to do the same thing ? 

To gain clear ideas we must regard the 
whole cycle of operations—not merely 
some part of it—and determine whether 
the cooling effect of one operation is, or 
is not, counteracted by another. 

Cycle of Three Operations.—Compres- 
sion not followed by cooling before free 
expansion from a valve opening adds the 
full heat equivalent of the work of com- 

*Cooling is the passage of heat out from 
a body or negative heating as  distinguish- 
ed from positive heating or the passage of 
heat into a body. The equivalent of either 
is numerically expressed in thermal units, 
the number expressing passage of heat out 
having the minus sign, while that express- 
ing passage of heat in has the plus sign. 
In this mathematical sense it is therefore 
as logical to write ‘‘ cooling equivalent ’’ 
for loss of heat by performance of work as 


‘heat equivalent ’’ for gain of heat in a 
body upon which work is performed 


pression to the finally expanded air; the 
latter will then be hotter and will have a 
larger volume immediately after expan- 
sion than before it was compressed, and 
the third operation of the cycle is its giv- 
ing off of this heat, resulting in its contrac- 
tion and the resumption of its normal vol- 
ume. This cycle is, therefore, a heating 
cycle in its final stage, notwithstanding 
there is a full expansion of the com- 
pressed air. The cooling due to expan- 
sion in one operation is not only neutral- 
ized in another part, but the entire heat 
equivalent of the work of compression is 
ultimately transmitted to the medium into 
which the air is finally discharged. 

Cycle of Four Operations.—This may 
be the same as the above, except that the 
air is cooled in some way (say, by water) 
after compression, and then allowed to 
expand freely out into a surrounding me- 
dium. The heat equivalent of the work of 
compression is carried away in the cool- 
ing water. Now if the expansion be made 
freely into a gaseous or liquid medium 
the air expanded will at first be cooled 
by the full equivalent of the work of ex- 
pansion, but only a small fraction of this 
cooling effect will remain available at the 
end of the expansion. 

This can be made plainer by an exam- 
ple of such treatment of a specific quan- 
tity of air; the surest way to get right on 
any question of thermodynamics is to deal 
with specific quantities. 

Let us deal with one pound of air, sup- 
posed to be already compressed to 220.5 
pounds per square inch (15 times atmos- 
pheric pressure at sea level) and cooled 
to 72 degrees Fahr. (or 531 degrees 
absolute temperature); thus two of the 
operations of the cycle have already been 
performed. 

Let us suppose this air confined in a 
metallic cylinder of 12.555 inches internal 
diameter and the same internal length. 
Such a cylinder will just contain the one 
pound of air, which, at the stated tem- 
perature and pressure, will have a volume 
of 1540.68 cubic inches. 

Let us suppose that one end of this cyl- 
inder is so arranged that it can be fully 
and suddenly opened or closed, thus per- 
mitting the freest conceivable expansion 
and instantaneous closure. 

Let this cylinder, charged as assumed, 
be placed in an otherwise vacuous inclos- 
ure hermetically closed and having a 
net cubic capacity of 11.415 feet over and 
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above the space occupied by the charged 
cylinder, and let it be also supposed that 
the walls of this inclosure have the tem- 
perature of 72 degrees Fahr., and that 
they are so well insulated that no heat can 
penetrate through them. 

Now suppose the removable end of the 
inclosed and charged cylinder to be sud- 
denly opened, and instantly closed again 
the moment that the air has expanded to 
atmospheric pressure in the previously 
vacuous space. 
of the cycle have now been performed; 
the previously vacuous space outside sur- 
rounding the charged cylinder will be 
filled with air at 72 degrees Fahr. and at 
atmospheric pressure; the inclosed cyl- 
inder will be filled with very cold air at 
atmospheric pressure, which is available 
for refrigerating effect in the fourth oper- 
ation of the cycle wherein the restoration 
of the air to the same pressure and tem- 
perature as before the compression is 
completed. The amount of this cooling 
effect is easily calculable, on the supposi- 
tion that it can all be practically applied. 
The theoretical temperature of the air re- 
maining in the cylinder is 217.08 degrees 
Fahr.; this is a very low temperature, 
but, as the air in the cylinder is only 
0.163 pound, the total amount of refrig- 
eration is small as compared with what 
is possible under proper conditions. The 
total theoretical cooling effect possible 
from one pound of air expanded from 
220.5 pounds per square inch and 72 de- 
grees Fahr. down to atmospheric pres- 
sure, if applied to cooling water from 8o 
degrees Fahr. down to 40 degrees Fahr. 
is 61.2 negative British thermal units, of 
which there are obtained i in our supposed 
experiment not quite 10 B. ’ 

The total work of expansion is 52.992 
foot pounds, which is ali expended in 
generating velocity in the one pound of 
air at the time of its release from pres- 
sure. It would be easy to calculate thi 
average velocity thus generated, but it is 
sufficient to note that what air remains in 
the cylinder has substantially no velocity. 
The 0.877 pound of air shot out strikes 
the walls of the inclosure and the impact 
and arrest of motion regenerates the heat 
which previously generated the work, and 
thus all the final cooling effect is con- 
fined to the air remaining in the dis 
charged cylinder. 

The interval of time between the dis 
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Three of the operations , 
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charge and the impact which reheats the 
air 1s so short that, practically, these 
events may be regarded as simultaneous, 
and the air forced out of the cylinder 
might be considered practically as per 

forming work and expending it upon it- 
self simultaneously, so that the cooling 
effect of the expansion is neutralized by 
the heating etfect of the work performed 
upon itself; but, as a matter of fact, the 
events are successive; heat is converted 
into work, work is converted into the po- 
tential of velocity and, lastly, the potential 
of velocity is converted into heat again 
at the instant of impact. 

If, instead of into small vacuous space, 
the compressed air were allowed to escape 
into a limitless vacuous space, it would 
never lose its velocity and never regain 
its temperature, and. consequently the 
cycle of operations would never be com- 
pleted.* 

If, instead of into the vacuous space, 
the air were permitted to expand freely 
into a gaseous or liquid medium, the re- 
heating effect of the arrest of its motion 
by impact would be just the same, and all 
the residual cooling effect would be that 
of the air remaining in the cylinder. 

The heating of gaseous molecules by 
impact against surfaces of solids or lig- 
uids, or against other gaseous molecules. 
is precisely analogous to the heating of 
projectiles when shot against targets or 
when they meet in their trajectories. 

The supposititious experiment described 
explains why in an air engine following 
full stroke the air remaining in the cylin- 
der until it is pushed out gets very cold. 
While the air is expanding out of the ex- 
haust what so escapes reheats by impact 
and a little by friction in passing through 
the nozzle; while that which, after more 
or less complete expansion, is thrust out 
by the returning piston is very cold, be- 
cause it has expended its work of expan- 
sion in shooting out the air in advance of 
it, and, when at last thrust out, it has 
practically no velocity, and cannot there- 
fore be reheated by impact. There is, 
therefore, in the operation of such an en- 
gine, the local, restricted cooling effect 
which causes annoyance by freezing up 
ports, precisely as stated in the editorial 
remarks upon Mr. Chandler’s failure. 

*A complete cycle of operations restores the air 


to the same volume and temperature it had previous 
to compression. 














COMPRESSED AIR. | 525 


Let us now sttppose the cylinder con- 
taining the compressed air to be replaced 
by a cylinder of the same internal diame- 
ter. With a piston having a stroke of 85.7 
inches, the cylinder being so insulated 
that no heat can pass into or through its 
walls from or to the contained air (expan- 
sion or compression of gases under such 
conditions is said to be adiubatic. 

Our one pound of air, compressed and 
cooled as before, will now occupy 12.555 
inches of the length of the cylinder be- 
hind the piston. Therefore, when the air 
has followed the piston through this dis- 
tance, let there be a sharp cut-off and 
thereafter let the air expand, driving the 
piston, whose rod (extending out to some 
means for performing work, say, a cross- 
head, pitman and crank) applies all the 
work of expansion to the performance 
of outer work, such as pumping water, 
assisting to drive an air compressor o7 
lifting a weight. At the end of the stroke 
the whole space in the cylinder except 
that occupied by the piston will be filled 
with air at a pressure of 14.7 pounds per 
square inch, and at the theoretical temper- 
ature of 217.08 degrees Fahr. Now when 
the exhaust opens this air will not rush 
out, of itself; there will be no further ex- 
pansion, and the air will remain in the 
cylinder till pushed out; when so pushed 
out it has a comparatively low velocity, 
and therefore is heated very little by fric- 
tion and scarcely at all by impact; we 
therefore reach the final stage of the cycle 
of operations with the whole pound of 
air very cold and theoretically requiring 
61.2 thermal units to restore it to its con- 
dition before compression, and thus to 
complete the cycle. All this heat will 
now be abstracted by the cold air from 
warmer surroundings or contiguous sub- 
stances, whether water, air, substances to 
be preserved by refrigeration, or brine 
for use in an ice-freezing tank. 

In practice, of course, such a propor- 
tion of stroke to diameter in an air-ex 
panding cylinder would never be met 
with; it was only assumed for the pur- 
pose of argument. Practically, also, the- 
oretical results are not very nearly at- 
tained, as perfect adiabatic compression 
or expansion is impracticable, and there 
are frictional and other losses. 

The more gently the air can be pushed 
out of the cylinder the less reheating it 
will receive. Suddenness of exhaust is 
detrimental. 


The whole matter can be summed up 
as follows: 

(a) Air in expanding always performs 
work, 

(b) As we cannot expand into a limit- 
less vacuum, as much of this work as is 
converted into velocity will be reconvert> 
ed into heat by impact. 

‘c) Because, if the air be expanded out 
of a valve opening, without following and 
expanding behind a piston, all the work 
of its expansion is converted first into 
velocity and immediately thereafter by 
impact converted into heat, the cooling 
effect of the expansion is immediately 
neutralized by this heat, and this method 
of cooling produces only a small local 
refrigerating effect plus that resulting 
from the slight molecular cohesion. 

—American Machinist. 


MINE HAULAGE. 


XN R. E. P. Lord, Superintendent of H. 
ss K. Porter & Co., Pittsburg, Pa., in a 
paper read before a recent meeting of the 
Coal Operators’ Association, reviewing 
the progress of compressed air, and par- 
ticularly of mechanical haulage by com- 
pressed air, and says: 

“Mining has been one of the most 
active means of giving prominence to 
compressed air. In these days of active 
competition and imperative demand for 
decreased cost of production, greater 
economies and improved appliances for 
cheapening the mining of coal have been 
absolutely essential to profitable mining. 
New fields, as soon as developed, have 
felt at once the necessity of installing the 
most approved machinery for mining. 
pumping and haulage; in fact, these im- 
provements have been imperative to keep 
in business. The mule, which has so long 
been used for hauling, has been very gen- 
erally supplanted by more _ powerful 
agents, steam, electricity and compressed 
air. It is to the latter power as applied 
to the motor for haulage purposes that I 
intend to principally confine my re- 
marks. 

“In much work—in mine tunnels, con- 
fined spaces, etc., compressed air has fully 
demonstrated its superiority over steam 
or any other power. The work accom- 
plished with it in your own Jeddo Tunnel, 
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at Hazelton, needs no reference to here. 
Early uses of compressed air hardly pre- 
saged the wonderful development and ap- 
plication of this power to-day. For mine 
haulage it is very largely supplanting 
the steam locomotive, with its attendant 
disadvantages, and now electricity is 
about its only competitor. Until this 
competition manifested itself, air was gen- 
erally considered a very undesirable 
power at best, and in many installations, 
more particularly haulage, it was not 
thought of. I do not wish to be con- 
strued as saying that electricity and com- 
pressed air do not very frequently work 
in mutual harmony. Each has its own 
field of work, for which it is singularly 
fitted, and where no question of competi- 
tion can arise. 

* Electricity can be used in most cases 
quite successfully for haulage. It can also 
be used for pumping, and made a success 
as far as operation is concerned, but in 
many cases at a large excess of cost over 
compressed air. But when you come to 
cut coal with electricity, many operators 
claim that no such results can be obtained 
as with compressed air, to say nothing 
about the increased cost of installation 
and subsequent operation. I have found 
it extremely difficult to get any statements 
from those using electricity for coal cut- 
ting, and there is no doubt or questioa 
but that there are some veins of coal 
which cannot be cut with the type of ma- 
chine which is driven with electricity that 
could be successfully cut with what is 
called the punching or pick machine. 
Where compressed air is superior for 
transmitting power for coal cutting and 
pumping, is it not reasonable to conclude 
that a good deal of consideration should 
be given to it for haulage ? 

“Most of our engineers frankly admit 
that the electric motor is not an econom- 
ical machine where the use of power is to 
be variable and intermittent, it being es- 
sentially a constant speed machine. Ii 
we so block an electric motor that it can- 
not move, a considerable current of elec- 
tricity will run through, without doing 
any work; while a compressed air engine 
wastes no air or energy in starting, for 
air only escapes with piston movement. 

* The average mine engineer will usu- 
ally show the liveliest interest when ap- 
proached on the subject of an air haulave 
plant; but when he is called upon to 
choose between air and its very universal 


and most elaborately advertised competi- 
tor, electricity, no doubt he feels that the 
best known and understood agent is the 
best and safest in his case, although the 
compresed air plant, if successfully in- 
stalled and started, might prove the most 
economical to his company. 

*T am pleased to state that in the intro- 
duction of our motor we have found in 
the anthracite district the most exacting, 
but at the same time, most tolerant 
listeners to our claims for recognition; 
and the reports which have, and are now, 
reaching us from plants already installed 
among the operators of your region lead 
us to hope for, and promise even greater 
achievements in the advancement of this 
simple but all-powerful agent, compressed 
air. 

“The last few years have witnessed a 
very remarkable development of compres- 
sors and compressed air apparatus, due 
no doubt quite largely to the active com- 
petition of electricity in the many fields 
where this power is used. The great im- 
provement made in compressors, together 
with reduced cost, have led to their more 
extensive adoption and the enlargement 
of their uses. In all respects its progress 
has fully kept pace with that of electricity. 
The compressor people are now called 
upon to design and construct machines 
to develop heat and produce cold; to 
move air with a force only sufficient to 
press gold into a sensitive togth, and to 
blow the shot from a cannon. There is 
hardly a department of any large shop or 
manufactory that cannot testify to the 
remarkable economies that this power, 
ingeniously applied to various machines, 
has established. There are not less than 
200 distinct and established uses of com- 
pressed air—to 9o per cent. of which elec- 
tricity is inapplicable; and in the remain 
ing 10 per cent., constituting the field 
open more or less to the other agencies 
besides air and electricity, we find air gen- 
erally has the advantage. Except within 
the last few years, compressed air cata- 
logues have been almost the only litera- 
ture on this very important subject, while 
to-day we can hardly pick up an engi- 
neering paper without running across 
some article, paper or special mention oi 
the great benefits that this new power is 
establishing for its recognition in the me- 
chanical world. 

‘Comparison with Other Power Agen- 
cies.—Compressed air has marked advan- 
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tages over any other class of haulage, in 
that it is free to go wherever there is a 
track laid; the distance run with one 
charge of air is only limited by the capac- 
ity of the motor tanks. Great advance- 
ment has been made in the improvements 
of compressors, pipe lines, pipe connec- 
tions, motors, methods of charging, etc.; 
so that for efficiency it is admitted that 
compressed air runs electricity very close 
for a long-distance transmission. It is 
equally efficient and safe in fiery and non- 
fiery mines, and materially assists ven- 
tilation by the air given out by the ex- 
haust. ‘Too much stress must not be laid 


AIR. 527 


A Gasoline Air Compressor for Bridge Work, 


JHE Illinois Central Railroad is at the 

present time engaged in an interesting 
piece of work in connection with the 
strencthening of its bridge at West 
Point, Ky. The chief interest attaches te 
the manner in which the conditions of 
shop work are made practicable upon a 
bridge already erected and under traffic by 
the use of a portable plant for generating 
compressed air for the operation of rivet- 
ing tools. The power is supplied by a 
12-horse power gasoline engine furnished 
by Fairbanks, Morse & Co., and the tools 








ILLINOIS CENTRAL BRIDGE, 


on this, for efficient ventilation must be 
provided for in any case; but compressed 
air is now used for driving mining ma- 
chines in rooms or in butt entries, ahead 
of the general work and beyond the range 
of general ventilation. It not only sup- 
plies the necessary power, but furnishes 
an ample amount of fresh air, thereby 
materially reducing the risk to life and 
property. In the butt entries and rooms 
where ventilation has been difficult, and 
where, on account of low roofs, light rail, 
etc., other classes of power have not been 
introduced, the compressed air locomo- 
tive has been installed with very manifest 
success.” 





AT WEST POINT, KY. 


operated are riveting hammers of the Chi- 
cago Pneumatic Tool Co. 

The bridge and the location of the plant 
upon it are shown by the accompanying 
engravings from photographs. The op- 
erations in question are confined to the 
draw span, 265 feet in length, supported 
on a stone center pier at a height of 65 
feet from the water. The end abutments 
of the trestle work forming the ap- 
proaches are supported by two steel cais- 
sons tied together at intervals. 

In the original construction the bridge 
had a wooden floor resting on the chords. 
It was considered of insufficient strength 
for the traffic and it was decided to put on 
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a new floor structure. This was accom- 
plished by hanging cross girders from the 
pins of the bridge, upon which should 
rest two sets of stringers, the latter be- 
ing built up and riveted. The stringers 
are 28 inches deep and placed about 18 
inches apart. The inner set of stringers 
carries the ties and supports the track. 
Double sets of braces were riveted to the 
crossbeams for connecting the stringers, 
and also for attaching the lateral braces, 
and for this riveting, requiring 7-inch 
rivets and passing through two and three 
thicknesses of plates, some experimenting 
was necessary. 

It was found difficult to use the yoke 





THE BOYER HAMMER DRIVING I-INCH RIVETS 


riveter which would ordinarily have been 
put upon this kind of work, owing to the 
peculiar conditions of the structure. The 
space between the stringers was insuffi- 
cient to admit the frame, and it became 
necessary to use the pneumatic hand 
hammer. Two kinds of hammers were 
furnished by the Chicago Pneumatic Tool 
Co., the numbers “o” and ‘ 000” Boyer, 
and good work has been accomplished. 
It was also impossible to use the pneu- 
natic rivet holder-on, and the hand 
“dolly ” was substituted. 

The compressor plant is the direct- 


connected gasoline engine air compres- 
sor, which has been especially designed 
by Fairbanks, Morse & Co. for isolated 
and portable plants. It is located on one 
side of the track, being placed on two 
6 x 12-inch timbers bolted together 
and lagged fast to timbers placed across 
the stringers underneath the rails. The 
compressing plant is located at the middle 
of the span and air carried by means of 
a pipe. Openings are provided in the 
pipe at short intervals, and hose connec- 
tions made for operating the riveting 
hammers at any required position. The 
engine itself transmits power airectly 
from the engine piston to the air piston. 





The air cylinder is single acting, having 
one set of valves, and a mechanically op- 
erated unloading valve relieves the com- 
pressor when the desired pressure hasbeen 
reached. The engine is thus left under 
no load until the pressure has descended 
to a determined point, and under this 
condition the governor admits sufficient 
gasoline only to maintain speed. This 
feature has an important bearing on econ- 
omy, since the fuel used is in direct pro- 
portion to the amount of work ‘actually 
performed, and the automatic features 
reduce to a minimum the cost of attend- 














530 COMPRESSED ATR. 


ance. In the present case the engine op- 
erates continuously all day without at- 
tention. The lubrication is by sight feed 


cups. 

One of the engravings herewith shows 
the location of the compressor and also 
These are 


of the rivet-heating forges. 


GASOLINE AIR COMPRESSING PLANT FOR PUMPING, 


run at present by hand blast, but it has 
been suggested and planned to run a 
small jet of air to the forges for this 
purpose. The whole operation of set- 


ting a rivet consumes practically 15 sec- 


onds on an average. On account of the 
inaccessibility of some of the rivet holes 
the time consumed is considerably more 
than 15 seconds. It is estimated, how- 
ever, that one of the riveting machines 
is doing the work of three hand opera- 
tors and the 12-horse power gasoline en- 








gine compressor is of suitable capacity 
to supply three or four riveters. 

The smaller of the two sizes of riveting 
hammers used was designed for %4-inch 
rivets, but it was found that it did effective 
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work on those of 7-inch diameter. It 
was, however, a little slower in the work 
on these rivets, and the large size ham- 
mers with pistol grip were fitted with an 
additional handle for holding in position. 
The work has thus been expedited by us- 
ing two large hammers on the 7%-inch 
rivets, and working the smaller hammers 
on the 34-inch rivets on the upper struc 
ture of the bridge, which is being changed 
from lattice bracing to plate for giving 
additional strength. 

The foreman and the entire gang en- 
gaged upon the work were accustomed to 
hand riveting only, and it was somewhat 
difficult to convince them that the work 
could be done by air. Later the foreman 
expressed himself highly in favor of the 
pneumatic machines. It is stated also that 





THE BOYER HAMMER ON BRIDGE RIVETING, 


the pneumatic tool is supeftior; especially 
forreaching down between the deep string- 
ers, as in the case of hand riveting it 
would be necessary to use a‘riveting bar 
about 3% feet in length, and it is almost 
impossible to keep the bar from jumping 
from the rivet at every stroke of the ham- 
mer. In this way time is lost and poor 
work the result. 

The large hammer referred to as fur- 
nished by the Chicago Pneumatic Tool 
Co, is an entirely new device, recently de- 
signed by them for heavy work. It is 
constructed on the same principle as the 
lighter forms of the Boyer hammer, but 
has a capacity up to 1 inch, and has been 
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used upon 14-inch rivets. A hook bar 
is used for holding up rivets, and its speed 
is such that rivets can be driven faster 
than they can be made ready and put in 
place. Six to seven seconds are said to 
be ordinarily sufficient for driving a rivet. 
It has been designed especially for head- 
ing down staybolts, placing truck rivets, 
pipe riveting, etc. The Risdon Iron 
Works of San Francisco report in regard 
to the work of this tool on pipe riveting 
that they have driven 200 1%-inch rivets 
per hour at a cost of one-fifth that of do- 
ing the same work by hand. The tool is 
illustrated in one of the accompanying 
engravings, driving 114-inch rivets. While 
known as the large hammer, the term has 
relation to capacity rather than weight, 
the latter being 1014 pounds. 

The gasoline air-compressing plant in 
use upon this bridge is in extensive use 
in mining work for operating rock drills, 
and in irrigating. The illustrations shown 
on page 530 are of a plant installed by 
Fairbanks, Morse & Co. at Gardena, Cal., 
where a 12-horse power gasoline engine 
air compressor discharges 700 _ gal- 
lons of water per minute from a 7-inch 
bored well, with a total head of 29 feet. 
The air pressure is 45 pounds and the cost 
of running the plant ten hours is given 
as $1.35, using distillate at ten cents per 
gailon. The principal advantage, aside 
from that of economy in_ operation, 
claimed for the plant, is the fact that the 
machinery is entirely above ground and 
accessible. The adaptability of the same 
plant for the operation of pneumatic 
tools on bridge work may be conside:ed 
as an important advance, affording in the 
field the facilities which have hitherto 
been available only in the shop.— Railway 
Age. 


Pneumatic Elevator Door Mechanism. 


N these days of sky scraper office build- 
ings the elevator is looked upon as the 
soul of the building, and it is the elevator 
service that rents the offices more than 
any other detail. A good deal of thought 
and studying is done to increase the ef- 
ficiency of the elevator service. You may 
run high-speed elevators, but you cannot 
make your passengers run on and off the 
elevator, and that is where the time is 
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SKETCHES SHOWING SECTION THROUGH CAR, AND VIEW OF ENCLOSURE DOOR AND MECHANISM 


lost. The elevator runner has to open 
the door to let his passengers out, and 
then close it, and in a great many cases 
much haste means less speed, as he has 
to stop the car and return to close the 
door. 

The Burdett-Rowntree Manufacturing 
Co., of 76-82 W. Jackson Street, Chicago, 
and of 120 Liberty Street, New York 
City, are the inventors and patentees of 
pneumatic elevator door mechanism, 
which causes the door to open by the 
time the car is level with the floor, and 
when the car is ready to leave the floor 
the man releases the foot button and goes 
on, knowing that if the door opened it 
will have to close. The mechanism is 
simplicity itself, consisting of a cylinder, 


piston, piston rod, and the admission of 
air is controlled by a pivoted D slide 
valve, opened by a tripping device on the 
car, and closed by a spring which throws 
the valve the other way. The door is en- 
tirely controlled by the operator, within a 
range of 20 inches, 10 on each side of floor. 
There is a small bar which interlocks 
with the valve trip and locks the door, 
preventing it from being opened from the 
outside; also, in the ’98 machines, the full 
pressure of air is on the rear end of pis- 
ton at all times except when opening, 
and there being no dead centers the door 
has to keep closed. The doors are prac- 
tically noiseless, being cushioned on a 
dash pot of oil, both opening and clos- 
ing. This does away with all adjustment 
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of the valves, there being only one small 
admission which 
amount of air needed. 


cock, regulates the 
The air is sup- 
plied from a pipe which runs the full 
length of the elevator well, tapping it for 
the machines at each floor. In the base- 
ment is placed an automatic air pump, re- 
ceiver, and a reducing valve, which re- 
duces the air to 15 pounds, that being the 
pressure used by the machines. The gain 
in service is very material. In the Surety 
Building in New York City they claim a 
saving of 20 seconds per round trip of 
elevator, and in the course of a day this 
would add into time very materially. In 
the Stephen Girard Building, Philadel 
phia, a 13-story story building, are four 
elevators, which carry 4,000 people per 
day. Mr. Dinsmore, Engineer for the 
Girard Estate, told the writer that they 


operator to have his eye on the passen- 
gers and his hand ready to assist them, 
his foot operating the door. In B. Alt- 
man & Co.’s dry goods store they have 
double doors opening to the full width of 
the car operated by the mechanism. Also 
Marshall Field of Chicago, and R. H. 
White’s department store of Boston, are 
now equipping their elevator doors with 
these devices. 


Pneumatic Gun in Warfare. 


NTEREST in dynamite guns has been 
stimulated by the practical tests given to 
them in action during the late war with 
Spain, in Cuba. The Sims-Dudley field 
gur, being at the front, proved to be very 
efheient, and demonstrated that in the 








ELEVATOR DOOR MECHANISM, 


could not begin to handle their traffic 
without the door mechanism. The larg- 
est installation, consisting of 216 doors, is 
in the Empire Building, New York City. 
There are 180 single, 26 double, and ten 
folding gates within the cars. These ma- 
chines are of the latest designs and with 
all the changes found necessary since the 
first plant was installed three years ago. 
buildings 
equipped with these gates, and there are 
a large number of orders for projected 
buildings. 
of the 


There are now 41. Office 


They have been found to be 
greatest utility in department 
stores, where their traffic consists of wom- 
en and children, who are naturally slow 
and timid in entering and leaving the ele- 
vator, and where it is necessary for the 


hands of intelligent artillerymen this gun 
is successful. In the fight of the “Rough 
Riders” before Santiago Sergeant H. 
A. Borrowe had charge of the gun. He 
reperted that the gun had _ been in 
action three times, and in all 20 
shots had been fired with great effect. 
Other regiments were supplied with these 
guns and did excellent service. The tes- 
timony of officers and correspondents is 
to the effect that these guns have a fine 
moral effect, as well as being very de- 
structive. The gun shown on the cover 
may be taken to represent the most 
advanced construction. 
called a 


It is popularly 
‘dynamite gun,” although any 
desired form of explosive may be used. 
It usually throws a projectile charged 
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with Nobel’s gelatine, which can be han- 
dled, stored and used with greater safety 
than any other nitroglycerine explosive, 
and still produces in its explosion a more 
destructive effect than that of any other 
explosive. It is impossible to throw such 
material by the ‘direct fire of powder, as 
the concussion would without doubt ex- 
plode the charge. Therefore, the power 
used in the ejection of the projectile is 
generated by a _ small 
The vol- 


ume of gas produced by combustion of 


compressed air, 
charge of smokeless powder. 


the powder compresses the air contained 
in the tubes of the gun, and this air acts as 
a yielding cushion between the powder and 
the projectile, and as the transmitter of 
the force from the one to the other. The 
ejecting force thus acts upon the projec- 
tile with a prolonged: and gradually in- 
creasing effect, instead of with the sharp- 
ness and suddenness of direct powder ex- 
plosion. 

The bore of the gun ‘here shown is 2% 
inches and the length of the projectile 
tube is about 14 féet. This tube is of a 
special composition, having a 
strength of 80,000 pounds to the square 
inch. The barrel is not rifled, the rota- 
tion of the projectile being accomplished 


tensile 


alter leaving the gun by the action 
of the air upon the inclined wings 
on the spindle. The total length 
of the projectile is 36 inches and 


it weighs when loaded 11% pounds. It 
carries four pounds of Nobel’s gelatine, 
which is equal in destructive power to at 
least 80 pounds of ordinary powder, and 
a Merriam fuse provides for the explo- 
sion upon impact or decided retardation, 
as by water, or the explosion may be ar- 
ranged to occur at a predetermined in- 
terval subsequently. 

Below the projectile tube is the com- 
bustion and compression chamber, which 
is a 4%-inch steel tube 7 feet long. The 
firing is by an ordinary cartridge shell, 


eight ounces of 
This 


central 


containing seven or 


a. . 
smokeless powder. cartridge is 


placed in a_ small tube, which 


projects only a_ short distance for- 


ward into the combustion chamber. 
mechanisms are 
by a motion, the 
projectile and the cartridge are inserted 


at once, the 


The breech both 


thrown open single 
breech mechanisms are 
closed by a single movement, and the eun 
is ready to fire. The firing is done by 
pulling a lanyard in the usual manner. 
Absolute certainty of operation is assured 
by the details and arrangement of the 
mechanism. There is no possibility of 
any discharge of the gun until both the 
projectile and the cartridge are in their 
correct positions and everything is ready 
to fire. 
the inventor of the well-known dirigible 


In these particulars, Mr. Sims, 


torpedo, has contributed much to perfect 
the original invention of Mr. Dudley. 
When the cartridge is fired the charge 
is driven forward in the large tube, while 
all the contained air is driven backward 
and through a large connecting passage 
into the projectile tube, so that practi- 
cally all the air contained in both tubes 
is between the projectile and the hot 
gases. The action of the explosion upon 
this large body of air also insures a grad- 
ual instead of a sudden application of the 
pressure upon the projectile. The pres- 
sure is, however, applied so effectively 
that the range of this gun is from one 
and one-half to two miles, with a still 
greater range for those of larger caliber. 
1,044 
It can be quickly taken apart 


The gun, as shown, weighs 
pounds. 
for transportation on mule back, or in 
difficult places all the parts can be car- 
ried by men. The parts can be assem- 
bled and the gun made ready for action 
in ten minutes. 


charge of this gun is but $35, while the 


The cost of each dis 


guns using powder alone, with which it 
would be fair to compare it, weigh many 
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tons and cost hundreds of dollars for 
each discharge. The zone of destruction 
caused by the explosion of the projec- 
tile is nearly 100 feet, and where its fire 
is directed at masses of troops the shock 
is so frightful that many besides the killed 
and the actually wounded are thrown out 
of the fight. 

The gun may be fired at almost any de- 
sired elevation or depression, so as te be 
available for attacking an elevated posi- 
tion or in firing at an object directly be- 
low the gun. The recoil of the gun is in- 
considerable, and little noise is produced, 
so that it is difficult to locate the gun at 
distances exceeding half a mile. In case 
of danger of capture the gun is made in- 
operative by unscrewing the cap from one 
of the tubes and carrying it off, or by 
taking off the breech mechanism, which 
can be done in two minutes. 

The larger guns of this type may be 
used in countermining. Mounted for- 
ward on a ship they could clear a channel 
of all dangerous obstructions, exploding 
by concussion submarine mines as the 
ship advanced. This interesting gun is 
made by the Sims-Dudley Defense Co., 
120 Liberty Street, New York. 


Air Hoist in Mining Operations. 





The Mansfield Copper Mining Co. in 
Germany have installed a compressed air 
hoist in their mines, as it enables them 
to raise or transfer the cars from one 
track to another more expeditiously than 
heretofore possible by use of the hoisting 
screw. A compressed air cylinder is ar- 
ranged upon a movable frame suspended 
at a height of 6 feet 8 inches. The frame 
can be moved on the rails with great ease, 
the air being supplied bv an india rubber 
hose. The piston rod of the air cylinder 
is connected to a system of levers, which 
are arranged for the purpose, grabbing 
and lifting the wagon as soon as the air 


valve is opened. The releasing and low- 


ering of the wagon is effected by opening 
the exhaust valve. 


Air Supply Company. 





A company has been formed in British 
Columbia for the purpose of supplying 
air in “‘ quantities to suit” to the mines 
in and around Rossland. It is known as 
the Rossland Air Supply Co., Limited. 
Their plan is to develop the power at 
Beavers Creek, about ten miles from 
Rossland, by means of the Taylor sys- 
tem, fully illustrated and described in the 
September number of “Compressed Air.” 
Two Compressors would be installed on 
the Creek, and their product of com- 
pressed air would feed into a common 
pipe line transmitting at comparatively 
high pressure through wrought iron pipe 
14 inches in diameter to where it will be 
used, the amount of power proposed to 
be delivered being sufficient to take care 
of at least 200 3%-inch drills, or their 
equivalent in air horse-power. 


NOTES. 


The Foster combination regulator and 
stop valve, for high initial air pressure 
is already in highly successful operation in 
several coal companies’ mines in Pennsyl- 
vania, and an order has recently been filled 
for these valves to be applied to locomotives 
now in construction for Japan. 


The general catalogue issued by the 
Whiting Foundry Equipment Co., Har- 
vey, Ill., contains illustrations and de- 
scriptions of a vartety of compressed air 
cranes, air hoists, elevators, and many 
other appliances suitable for foundries. It 
will be interesting for all who are in need 
of up-to-date foundry equipment. Com- 
pressed air having found its way to foun- 
dries, its usefulness there is much appre- 
ciated. 














536 COMPRESSED 


COMMUNICATIONS. 


Under this heading will be published in- 
quiries addressed to the Editor of ‘*‘ Com- 
pressed Air.’’ We wish to encourage our 
readers in the practice of making inquiries 
and expressing opinions. 

We request that the rules governing such 
correspondence will be observed, viz., all 
communications should be written on one 
side of the paper only; they should be short 
and to the point. 





Editor * Compressed Air” 

Can you inform me where I can get a 
compressed air motor for direct connec- 
tion, which can be used to operate the 
apparatus in a printing establishment ? 
The concern of which I am manager em- 
ploys 12 large cylinder presses and vari- 
ous other machines, such as paper cut- 
ters, job presses, embossing press, bind- 
ing machinery and trimming machines, 
and my idea is to operate the whole plant 
by compressed air. 

The situation is this: We are now run- 
ning our plant by electricity, and a friend 
tells me that he is operating a number of 
portable tools by compressed air and that 
he has just put in a large air compressor, 
which affords him a large surplus of air, 
and he would supply me with a part of his 
power. His factory is about two blocks 
away from my establishment. 

Can the plan be worked, and if so, what 
means should I take to put it in opera- 
tion, and where can I buy the apparatus 
or contract to have the work done ? 

Yours truly, 
PRINTER. 
1Sos. 


Brooklyn, N. Y., Oct. 10, 


Our friend proposes a very interesting 
installation of compressed air. His plan 
is entirely feasible, but we shall attempt 
to point out some of the obstacles that he 
will meet in his efforts to accomplish what 
he desires, and some of the advantages to 
be derived by the change. 

In the first place, the materials used in 
a printing office are of a highly combusti- 
ble nature, and electricity, while not abso- 


AIR. 


lutely dangerous, has erratic notions as 
to conduct, and a certain fear of some 
thing happening is constantly in the 
minds of those who have to handle it. ‘To 
relieve a printing office from the danger 
of fire is next to impossible, but you can 
lessen the liability and probably reduce 


‘the cost of fire insurnace. 


[In hot weather such as we experienced 
during the past Summer, many printing 
offices suffered severely from the humid 
atmosphere, accompanied by heat. Fine 
printing cannot be done under such con- 
ditions, and several large printing offices 
in this citv had to close up during the se- 
verest spell because their work could not 
done. Rollers would 
melt and printed paper would not dry. 


be satisfactorily 


The use of compressed air in a printing 
office would naturally keep the atmos- 
phere of the office in a better condition 
and alwavs have a tendency toward keep- 
ing it cooler. Of course, there is no dan- 
ger of fire. 

So the proposition to change from elec- 
tricity to compressed air is a fair one, and 
only needs proper handling by competent 
persons to make the installation a success. 

You should first assure yourself beyond 
the possibility of a doubt of the supply of 
air which has been so kindly offered to 
you. Your friend may be tempted to put 
in more compressed air tools and have 
use for this surplus air. 

We cannot tell you where to go to buy 
with 


the apparatus or whom you mav 


contract to have the work done. Several 
concerns have been established for the 
purpose of equipping all kinds of plants 
with compressed air apparatus, but we do 
not know how far they have advanced, or 
whether they are prepared to furnish suit- 
able appliances for this work. 

In fact, for a successful installation the 
whole proposition hinges on the motor. 
If an efficient motor for direct connection 
could be obtained the matter of installing 
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this plant is reduced to a simple contract 
for ordinary pipe work. Much study and 
thought have been devoted to the subiect 
of an efficient and economical compressed 
air motor, but up to date we do not know 
of any one that has attained these quali- 
ties except in a very limited degree. Of 
all motors constructed none seem to have 
reached a point where they could be de- 
clared successful. There are many in the 
market, but they are only used in places 
where convenience and not economy is 
required. The demand for a successful 
motor is already great and is growing 
every day, and the experiments made in 
this direction have apparently been along 
lines that are faulty. It needs some rew 
genius to solve this problem. 

A few points are suggested looking to- 
ward what is required in a successful mo- 
tor; one that would come near the econ- 
omy of the steam engine, occupy little 
space, and be reliable and easy to main- 
tain; one that will increase or decrease 
the required volume of air used in pro- 
portion to the work done. In other words, 
if the work is regular, the cut-off and 
pressure can be adapted so that the motor 
Should the 
work increase, the initial pressure must 
also be increased and the cut off take 
place earlier in the stroke. Should the 
work decrease, the initial pressure must 
also be decreased, and the cut-off take 
place later in the stroke. On these lines 


will be fairly economical. 


a motor can be made to use air in pro- 
portion to the work done. 

Even with the motor secured the prop- 
osition of our printer friend involves a 
public supply of compressed air to insure 
permanency and economy. Much _ has 
been said about a public compressed air 
supply, but nothing of a practical nature 
has been done in this country. An ordi- 
nance has been passed in the city of Rich- 
mond, Va., granting to Joseph H. Hoad- 
ley of New York, and others, the right 
to use the water power adjacent to the 
city for the purpose of supplying com- 
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pressed air for power for refrigerating, 
ventilating and cooling. This would be a 
public supply and would be distributed 
throughout the city for the various pur- 
poses now assigned to steam and elec- 
tricity. This is the only place that we 
know of where this step has been taken. 
Nothing has been done toward installing 
the plant, but from the names of thcse 
who appear to be connected with the en- 
terprise, we may expect that it will at 
some time be fulfilled. Perhaps some oi 
our readers have a motor that has not 
yet been developed; if so, they will find 
a wide market already open for it, and the 
promise of profit is great.—Ed. 





PATENTS GRANTED SEPTEMBER, 1898. 


Specially prepared for ComprEsseD Arr from the 
Patent Office files by Grafton L. McGill, 
Washington, D. C. 


610,528.—Pneumatic Despatch Tube. Samuel 
R. Gayton, Philadelphia, Pa. 

A catch or finger projects into the tube 
through an opening in its side. The catch 
is formed with sloping sides and a shoul- 
der, whereby a carrier pointed or sloping 
at one end and approximately flat at the 
other can be inserted into the tube point 
first only. The catch is mounted upon a 
spring-actuated, pivoted lever which per- 
mits it to move out.of the way of the ad- 
vancing carrier, 





610,608.—Air-Compressor Inlet-Valve. J. G. 
Leyner, Denver, Colo. 

The stationary stem, threaded axially in 
the hood to the nut portion of the latter, 
is provided with an enlarged head-portion 
at one end, the valve having a hollow 
shank mounted to slide reciprocatively on 
the head and body-portion of the stem. 
The valve has a chamber in its hollow 
body-portion with a _ coil-spring therein 
around the stem arranged to bear at one 
end against one end of the chamber and at 
its opposite end against the head-portion of 
the stem to hold the valve in operative en- 
gagement with the valve-seat of the hood. 


610,790.—Tide-Water Air Compressor. Denie 
Beckers, San Pedro, Cal. 

The compressing float comprises a casing 
having compartment chambers open at 
their outer ends. The reservoir is provided 
with valve-controlled, communicating aper- 
tures between itself and the compartments. 
A valve secured to the float allows the es- 
cape of any water that may enter the res- 
ervoir. The cylinder is mounted on the 
reservoir and is also provided with valve- 
controlled apertures communcating between 
the interior thereof and the reservoir. The 
plunger working in the cylinder is con- 
nected with the motor-wheel. 
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COMPRESSED AIR PRODUCTION ; 


or, 


The Theory and Practice of Air Compression, 


By W. L. SAUNDERS. 


M. AM. Soc. C. EF. 
Bound in Cloth. Price, $3.00. 


This publication is a practical treatise on air compression 
and compressed air machinery. 

The subject matter of this work was printed serially in 
sixteen numbers of “Compressed Air,” and the demand for 
back numbers containing the Articles being so great, it has 
been published in one handy volume. 

It contains rules, tables, and data of value to engineers. 

Mailed on receipt of price. 

COMPRESSED AIR, 


26 Cortlandt Street, 
New York. 
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CONSTRUCTING ENGINEERS. 


Chlorination Mills, Electric Plants _-» 
~_ Compressed Air Plants of any capacity. 
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ROGER’S ITIPROVED CRUSHING ROLLS. 
Patented in the United States and Foreign Countries 
‘These Rolls have been running very satisfactorily and appear to us to be unquestionably 
the best type of roll vet devised. General Manager, 
MOLLIE Gipson & A. J. MILLS, Aspen, Colorado.” 


Manufacturers of all classes of Machinery for Mining and Metallurgical requirements. 
MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U.S. A. 
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UNITED STATES METALLIC PACKING CO., 


PHILADELPHIA, PA. 


Pil! 





Manufacturers of the most economical Air Tools in the 
market, such as 


PNEUMATIC HAMMERS, 
a DRILLS, 
af TRACK SANDERS, 
BELL RINGERS. 
Metallic Packing for All Kinds of Service. 
CHICAGO OFFICE: OFFICE AND WORKS; 
1003 MARQUETTE BUILDING. 427 NORTH i3th STREET. 
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MANNESMANN TUBE WORKS, 
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Manufacturers of ..... ° 


Seamless Rolled Tubes_—— > 


seseee tor Gases, Compressed 
Air, Etc. . . o o e . 
Tested and approved by the 


highest authorities and Gov UNDER HIGH PRESSURE. 


ernments of Europe and 
America. 





Each Tube is carefully tested, Representative : 
and a Government Test Cer- 


a furnished with CHAS. c. ECKSTEIN, 
249 CENTRE STREET, - - NEW YORK. 
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Established 
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Saad 





C. & G. COOPER CY 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


COMPOUND. 





TRIPLE EXPANSION, 
SINGLE CYLINDER. 


Of all sizes up to 3,000 





Horse-power. 
— FOR — 
FACTORIES, RAILWAYS, ELECTRIC LIGHTING, 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 





CORRESPONDENCE SOLICITED. 
HOME OFFICE: MT. VERNON, OHIO. 
TEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mgr. 
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NEW YORK OFFICE : x 


122 LIBERTY STREET, Rooms 1005-1006, NEW YORK. = 
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SURFACE 
CONDENSERS 


Mounted on 


For 
MARINE 


and Combined Air 
STATIONARY and 
Circulating 
SERVICE. Pumps. 





PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER ; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 
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» » G. WILFRED PEARCE, 
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Subscription I RAILRCAD OFFICIALS : ectrical, Steam and 
THE OFFICIAL Advertising rates on re M th. f * 
RAILWAY EQUIPMENT pcr tt tate SE Cient 26 4 
REGISTER the United Pon eon tg | acc ‘citaciaeaian a Apparatus J us a 
Subscription Price, $5.00 per annum, Single copies, ®1.00, 4 
THE RAILWAY EQUIPMENT & PUBLICATION ©O@, ’ 
24 Park Place, New York. ¢ St. Paul Building, 
; New York. 
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Trimo Giant Pipe Wrench 


The strongest, safest and most 
durable Pipe Wrench in the 
world. Made and adapted for 
all kinds of work as well as 
hard or rough usage. Send for 
catalogue of Trimo tools. 


TRIMONT MANUFACTURING CO., Roxbury, Mass. 








FOR SALE BY ALL JOBBERS. 














16 


COMPRESSED AIR. 


A RRR Re RR RRR POD 


RE PE A 
















te B. IF. Goodrich Company. 


AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U.S.A. 


CHICAGO: 
141 Lake Street. 


NEW YORK: 
66-68 Reade Street. 


Rubber Goods_. 
OF FINE QUALITY, 


SAN FRANCISCO: 
35 New Montgomery Street. 





4(OSE FOR Alsi: PURPOSES. mx 


AIR HOSE for Rock Drills, Compressors, 
Mining Machines, Pneumatic Riveters, etc. 
STEAM HOSE, Etc. 


Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., etc. 
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2 THE 
ENGINEERING | 
MAGAZINE | 


AN INDUSTRIAL REVIEW : 


The Engineering Magazinehas been aptly described as 
“* The Century o' the industrial world and the Review | 








Reviews to engineering literature —the two in one.” Its 
leading articles treat the subjects uppermost in importance 
in industrial affeirs, Its contributors include the foremost 
men of oyr.times. It gives each month an.exhaustive 
S Review and Index to the world-wide range of technical 
literature — Amenican, English, Feench, and German. It 
is read in every nook and corner of the civilized world. It 
is founded upon the idea of meetingthe requirements of the \ 
busy and bramy men who manage, think, arid plan forthe & 
eee g architectural, electrical, railroad, mining, and 
5 mechanicri industries. It has a targer bona-fide cfrcu- 
5 lation among such Pr than has ever attained by en 
engineering jouras in all the history of industrial literature. 
It is priceless to the active man who needs to keep in touch 
with current developifcnts. Its every page carriese hving & 
interest for intelligent readers who are in any way con- 


%& cerned with modern jndustrial ent Its subscribers 
% are its warmest tes and the-Magazine itself is iis 
5 best solicitor. Sample copy /ree. N 


30 Cents a Number; $3.00 a Year. S 


®& THE ENGINEERING MAGAZINE, 


120-122 Liberty St., New-York, U.S. A. 


CNN 


* 


ILLUSTRATED 
CATALOGUE..* 


8 Peete eh Re Rh Rh he ee Re eR Re hehe eRe hehe Rhee he PP 


HORTHAND fiow? 
ELF-TAUCHT study of the 
Manual of Phonography, by Benn Pitman 
and Jerome Lb. Howard. A perfect self-in- 
structor. Over 355,000 sold. ‘Thousands 
have mastered it; so can you. Sold by all 
booksellers, or we will send with //ono- 
graphic Reader and Phonographic Copy Book, 
post-paid, for $1.25. Catalog and full infor- 
mation free to those who wish to investi- 

gate first. Send name on postal card. 

THE BENN PITMAN SYSTEM 
has for 44 years been the standard. Called 
by U. S. Bureau of Education “ The Amer- 
ican System.”’ First prize, World’s Fair. 

THE PHONOGRAPHIC INSTITUTE Co., 
222 W. 4th St., CINCINNATI, ONIO. 
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Patents, Trade Marks, Designs. 
Searches as to Novelty ; Reports on Infringe- 
ments; Patent Matters Exclusively ; 15 years 
Experience. Refersto Publishers this Maga- 
zine. FRANKLAND JANNUS., 
Attorney-at-Law, Havemeyer Building, 26 
Cortlandt St.. 


New York City. —Office in 
Washington, Atlantic Building. ; 
Always have litle Examined before Invest- 1 





ing in Patent Property. , 
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THE SECOND VOLUME OF 


46 * eae”? 
Compressed Elir, 

March, 1897—February, 1898, inclusive, 

is now ready. 

The twelve numbers of “ Compressed Air” which 
make up this volume are profusely illustrated with fine 
half-tone engravings and line cuts of a large number of 
important applications of compressed air. The articles 


contained in the above have been widely quoted, and 


treat upon a varied collection of air power subjects. 


This volume is valuable tor those who contemplate 
the use of compressed air, and are investigating its 
advantages. Substantially bound in cloth, $2.00. 


COMPRESSED AIR, 
26 Cortlandt Street, New York. 
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Shop Tools, 
Hoists, Etc., 
Air Lift 
Pumping 
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applied. 





CLAYTON AIR COMPRESSOR WORKS, 
CATALOGUE. 26 Cortlandt Street, NEW YORK. 
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